Glucokinase regulates reproductive function, glucocorticoid secretion, food intake, and hypothalamic gene expression.
Because appetite, hypothalamic gene expression, reproductive function, and adrenal function are highly sensitive to acute changes in plasma glucose levels, it has been hypothesized hypothalamic neurons sensitive to glucose play a role in regulating these functions. To assess this hypothesis, we examined these neuronendocrine functions in mice in which the glucokinase gene, which plays an essential role in neuroendocrine glucose sensing, has been ablated. Haploinsufficiency in heterozygous glucokinase knockout mice produced effects similar to those produced by hypoglycemia: impaired reproductive function, elevated plasma corticosterone, increased food intake, and hypothalamic gene expression similar to that observed in fasted or leptin-deficient obese mice (increased hypothalamic neuropeptide Y mRNA and reduced hypothalamic proopiomelanocortin mRNA). Plasma glucose was elevated 2-fold in glucokinase knockout mice, consistent with a maturity-onset diabetes of the young phenotype, but plasma insulin and leptin levels were normal. These data support the hypothesis that glucokinase plays a key role in the neuroendocrine regulation of metabolic economy.